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5 Pyrazoles and pyrazolopyrimldlnes having CRF antagonist activity 

This invention relates to pyrazoles and pyFazolopyrimidlnes. phamiaceutical 
compositions containing tfiem, and metfiods of administering tiiem to subjects in need 
of their corticotiDpin-releasing factor (CRF) antagonist activity. 

CRF antagonists are mentioned In U.S. Patents 4,605,642 and 5,063,245 
10 refening to peptides and pyrazolinones, respectively. The Importance of CRF 
antagonists is set out in tiie literature, e. g. as discussed in U.S. Patent 5.063,245, 
which is incorporated herein by reference. A recent outilne of the different activities 
possessed by CRF antagonists is found in M. J. Owens et al., Pharm. Rev., Vol. 43, 
pages 425 to 473 (1991), also Incorporated herein by reference. Based on the research 
15 described In these two and otiier references, CRF antagonists are effective In the 
ti-eatment of a wide range of diseases Including sti^s-related illnesses, such as stress- 
induced depression, anxiety, and headache; abdominal bowel syndrome; inflammatory 
diseases; Immune suppression; human immunodeficiency \rfrus (HIV) Infections; 
Alzheimer's disease; gastrointestinal diseases; anorexia nervosa; hemontiagic stress; 
20 dmg and alcohol witfidrawal symptoms; dmg addiction, and fertility problems. 

The compound of fonnula I below wherein A is C=0, R, is amino, is 
methytthio. R3 is 2-chlorophenyl, and R4 is 2,4.6-tichlorophenyl Is a commercial 
compound of no known utility. 

The present invention relates to a compound of the formula 

25 



30 




and the add addition salts thereof, wherein 

A Is C=0 or SOj, or A and R, together with the cariDons to which they are 
attached form pyrimidinyl or 5-pyridyl which may be substituted by R5 which is 
35 hydrogen, 0^-0^ alkyi, fluoro, chloro, bromo, hydroxy, amino, 0(C,-Ce alkyi), NH(C,.C6 
alkyl), N(C,-C6 alkyl)(C,-Ce ^ikyl), SH, S(0)„(C,-Ce aikyi) wherein n = 0,1 or 2. wherein 
said C,-Cg alkyl may be substituted by from 1 to 3 substituents Rg which is hydroxy, 
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amino, C,-C3 alkoxy, dimethylamino, diefthyiamino, methylamlno. ethylamino, 
NH(C=0)CH3, lluoro, chloro, bromo or C,-C3 tWoalkyI; 

R, is hydrogen, C,-C, alkyl. amino, 0(0,-0, alicyl). NH(0,.Oa aBcyl), N(0,-Oe 
all«yl)(C,-C8 alicyl), wherein said C,-©^ alkyl may be substituted by from 1 to 3 
5 substituents Rg as defined above; 

Is hydrogen, 0,-0, alkyl. hydroxy, amino, 0(0,-0, alkyl), NH(0,-Co alkyl), 
N{C,-C8 alkyl)(0,-C„ alkyl), SH. S(0)„(C,-C, alkyl) wherein n = 0. 1, or 2, cyano, 
hydroxy, carboxy, or amido, wherein said alkyls may be substituted by one to three of 
hydroxy, amino, carboxy. amido. NH(0=0)(0,-C8 alkyl), N(0,-Oe alkyl)(0,-Ce alkyl), 
1 0 (0=O)O(0,-0e alkyl), 0,-0, alkoxy. 0,-0, thioalkyl. fluoro, bromo, chtoro, iodo, cyano 
or nttro; 

R, is phenyl, naphthyl, thienyl. benzothienyi, pyrkiyi, quinolyl, pyrazinolyl, 
pyrlmldyl, imidazolyl. furanyl, benzofuranyl, benzothiazolyl, isothiazolyl. 
benzoisothiazolyl, thiazolyl. Isoxazolyl, benzisoxazolyl. benzimldazolyl, triazolyl, 

1 5 pyrazolyl, pyndyl, indoiyi, azaindolyl, benzoxazolyl, oxazolyl, pynvlidlnyl. thlazofidinyl, 
morpholinyl. pyrkJlnyl,tetrazolyl, or 9 to 1 2 memberedblcyctoalkyl,opltonally containing 
one to three of O, S or N-Z wherein Z is hydrogen, 0,-0* alkyl. CfC* alkanoyi, phenyl 
or phenylmethyl, wherein each one of the above groups may be substituted 
independently by from one to three of fluoro, chloro, bromo, 0,-0, alkyl, 0,-0, alkoxy, 

20 or trifluoromethyl. or one of cyano, nitro, amino, NH(0,-Ce alkyl). N(0,-C4 alkyl)(C,-C2 
alkyl). 000(0,-0^ alkyl), 00(0,-0^ alkyl), S0,NH(0,-04 alkyl), S0jN(0,-04 alkyl)(0,-C2 
alkyl), SOjNHj, NHSO,(C,-C4 alkyl), S(C,-Cb alkyl), S0j(0,-0a alkyl), wherein said 0,-0^ 
alkyl and Ci-O, alkyl may be substituted by one or two of fluoro, chloro, hydroxy, 
amino, methylamino, dimethylamino or acetyl; and 

25 R; is phenyl, naphthyl, thienyl, benzothienyi, pyridyl, quinolyl, pyrazinolyl, 

pyrlmldyl, Imidazolyl. furanyl. benzofuranyl, benzothiazolyl. isothiazolyl, 
benzoisothiazolyl, thiazoiyi, isoxazolyl, benzisoxazolyl. benzimldazolyl, triazolyl, 
pyrazolyl, pyrrdyl. indolyl, azaindolyl. benzoxazolyl, oxazolyl, pyrrolidinyl, thiazofidinyl, 
morphoKnyl. pyridinyl. tetrazolyl, or 3 to 8-membered cydoalkyl or 9 to 12-membered 

30 bicydoalkyl, optk)nally containing one to three of O, S or N-Z wherein Z is hydrogen, 
0,-04 alkyl, 0,-0* alkanoyi. phenyl or phenylmethyl, wherein each of the above groups 
may be substituted independently by from one to three of fluoro, chloro, bromo, 
trifluoromethyl, 0,-0, alkyl or C,-Oo alkoxy, or one of cyano, nitro, amino. NH(0,-C6 



PCT/OS»/10359 
WO 94/13643 



alkyi). N(C,-C4 alkyl)(C,-C, alkyl). C00(C,-C4 CO(C,-C, alkyi). S02NH(C,-C4 

alkyi). SO,N(C,-C, alkyl)(C,^, aJkyI). SOjUH^, NH^O,(C,-C, alkyi), 8(0,-0, alkyi), 
SOj(C,-C, alkyi). wherein said C,-C, alkyi and 0,-0. akyl may be substituted by one 
or two of fluoro, chtoro, hydroxy, amino, methylamino, dimethylamino or acetyl; 
5 provided that (1) FU is not unsubstituted phenyl; (2) when R, is amino. Is methylthk), 
R, is 2,4,6.trichlorophenyl. and A is 0=0, then R, is not 2-chk)rophenyl; and (3) R, and 

R, are not both hydrogen. 

More specHie compounds of the fonnula I include those wherein R3 Is phenyl 
substituted independently with one or two of fluoro. chloro. bromo. methyl, 
1 0 trifluoromelhyl, nitro. C,-C,alkyl. 0,-0, alkyloxy, SO^NH,. S02NH(0,-0, alkyi). SO,N(0,- 
0, alkyl)j, or R, is primary, secondary or tertiary alkyi of trom 4-9 carbon atoms wherein 
saM O4-O8 alkyi may contain from one to two double or triple bonds and may be 
substituted by from 1 to 3 substituents R, vwhich is hydroxy, amino, 0,-0, alkoxy, 
dimethylamino, diethylamino, methylamino, ethylamino, NH(C=0)0H3, fluoro, chloro, 

1 5 bromo. or 0,-0, thioalkyl. 

More specffic compounds of the formula I are those wherein A is 0=0, those 
wherein R, is amino, methylamino or dimethylamino; those wherein Rj is ethyl or 
methytthio and those wherein R4 is 2,4.6-trichlorophenyl, 2,4,64rimethylphenyl, 2,6- 
dichloro-44rifluoromethylphenyl or 4-bromo-2,6-dimethylphenyl. 

20 More specific compounds of fonnula I further include those wherein R3 is phenyl 

which may be substituted at positions 2 or 5 with one or two of methyl, Oj-O, straight- 
chain or branched alkyi, trifluoromethyl, fluoro, chloro, bromo or nitro. those wherein 
A and R, together form a pyrimidine ring, such that the bicydic structure formed is 
pyrazolo[3,4-dlpyrimkiine, and R5 is substituted at the 6 position; and those wherein R3 

25 is phenyl substituted independentiy with one or two of fluoro, chloro. bromo, methyl, 
trifluoromethyl. nitro, 0,-0, alkyi. 0,-0, alkyloxy, SO,NH„ SO,NH(0,-C, alkyi). or 
SOjN(O,-O,aIky02, R« is 2,4,Wrichlorophenyl, 2,4,&*lmethylphenyl, 2,6<lichloro-4- 
trifluoromethylphenyl or 4-bromo-2,6^imethylphenyl. and R, is mettiylthio, methyl or 
eUiyl. 

30 More specific compounds of fonnula I also include those wherein R3 is phenyl 

substituted independently with one or two of fluoro, chtoro, bromo, methyl, 
trifluoromettiyl. nitro. 0,-0, alkyi, 0,-0, alkyloxy. SO,NH„ SO,NH(0,-0, alkyi), 
S0jN(0,-0, alkyi),, or R, is primary, secondary or tertiary alkyi of from 4-9 cartjon 
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atoms wherein said 04-0, alkyi may contain from one to two double or triple bonds and 
may be substituted by from 1 to 3 subsHtuenls which Is hydroxy, amino, C^-C, 
alkoxy. dimethylamino, diethylamino. methylamino, ethylamino, NH(C=0)CH3, fluoro, 
chloro. bromo or C,-C, thioalkyl; is 2.4.64richlorophenyl, 2.4,64rimelhylphenyl, 2,6- 
5 dIchloro-Wrilluoromelhylphenyl or 44)romo-2.Mlmelhylphenyl; R, is amino, 
methylamino or dimethylamino; and Rj is methyllhio or ethyl. 
The most preferred compounds of the invention are 
|5«nino-1-(2.6KlkWoro-Mrifluoromelhylphenyl)-^^ H-pyrazoM- 

yi]-(2,5-dimethylphenyl)methanone, 
10 j5«nlno-1-(2,&<iichloro-4^uoromelhylphenyl)-^^ 
yll-(2,5-bls-lrilluorome*hylphenyl)methanone, 

I&€Bnlno.H2,6KllcWoro-4-trilluoromelhylphenyl)-34^ 

ylH5-lsopropyl^Hnethyiphenyl)methanone, 

[&«mlno-^ethylsulfcny|.l-(2,4,6*k*»forophenyO-lHiJ^^ 

15 methylphenyl)melhanone, and 

I&«mhio-1-(4*romo-2,6^1imelhylphenyl)-34nethyls^ mjyrazoM-yll-(2,5- 

dibromophenyl)methanone. 

The invention also relates to a composition forthe treatment of Illnesses induced 

or facilitated by corticotropin releasing factor which comprises a compound of the 
20 fonnuia I as defined above or the known compound of fonnula I wherein A Is C=0, R, 
Is amino, R, is methylthio, R, is 2-chlorophenyl. and R^ is 2,4.6-trichlorophenyl, in an 
amount effective in the treatment of said Illnesses, and a phannaceutically acceptable 
carrier, and to a composition for the treatment of Inflammatory disorders, stress and 
anxfety related disorders Including stress^nduced depression and headache, abdominal 
25 bowel syndrome, immune supresston, HIV infections, Alzheimer's disease, 
gastrointestinal diseases, anorexia nen«)sa, hemonhagic stress, dnig and alcohol 
withdrawal symptoms, dnig addiction, and fertifity problems, vMch comprises a 
compound of the fomiula I as well as the known compound, both as defined above in 
an amount effective In the treatment of said disorders, and a phannaceutically 
acceptable carrier. More specific and most preferred compositfons for the treatment 
of such illnesses and disorders comprise a more specific and most prefenred 
compound of formula I as defined above. 



30 
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The invention farther includes a method for the treatment of illnesses induced 
or facilitated by corticotropin releasing factor by administering to a subject in need of 
such treatment a compound of fonnula I or the knovwi compound, both as defined 
above, and a method for the treatment of stress and anxiety related disorders. Including 

5 stressHnduced depression and headache, abdominal bowel syndrome, inflammatory 
disorders, immune suppression. HIV Infections, Alzheimer's disease, gastrointestinal 
diseases, anorexia nen«isa. hemorrhagic stress, drug and alcohol withdrawal 
symptoms, drug addiction, and fertility problems, particularly depression, by 
administering to a subject In need of such treatment a compound of fonnula I as well 

10 as the known compound, both as defined above. More specHic and most preferred 
methods for the treatment of such illnesses and disorders comprise a more specific and 
most prefenred compound of fonnula I as described above. 

Whenever reference is made herein to 0,-0, alkyl, a straight or branched chain 
aikyi of one to six cartwn atoms is meant, such as methyl, ethyl, Isopropyl or hexyl. 

15 Whenever reference is made herein to 0,-0o alkyl, in the definitkm of R, and R,. 

this includes unsaturated Oj-O, alkyl. such as O^-O^ alkyl having one double or triple 
bond, Oa-Oe alkyl having two double bonds, and C^-C^ alkyl having two triple bonds. 

Whenever reference is made hereafter to a compound of fonnula I, this includes 
the known compound of fonnula I as described above. 

20 Whenever is a heterocyclic group, the attachment to A, defined above, is 

through one of the cartwns In the heterocydfc group. Simllariy, when is a 
heterocyclic group, the attachment to the nitrogen in the pyrazote ring is through one 
of the cartKMis in the heterocydic group. 

Whenever reference Is made herein to 3- to 8^nembered cydoalkyi or 9- to 12- 

25 membered bicydoalkyl containing one to three of O. S or N-Z, It Is understood that the 
oxygen and sulfur ring atoms are not adjacent to each other. 

The compounds of the fonnula I wherein R, is amino or 0,-0, alkyl, and Rj is 
methylthio, having the fonnula 11 (not shown), may be prepared from a compound of 
the formula 
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R3— 0— C -Rio 

II 
C 



III 



(SCH3)2 



5 



Wherein R^o is cyano or C(0)(C,^e alltyl) and A and R3 are as defined above with 
reference to formula I, by reaction with a compound of the formula 

NHNH2 IV 

1 0 wherein R, Is as defined with reference to formula I. This reaction is generally carried 
out in a polar solvent, such as a C,-Ce alcohol. The reaction temperature generally 
ranges from about M^C to about 160»C, and is conveniently the reflux temperature of 

the reaction mixture. 

The compounds of fonmila III may be prepared by treating a compound of the 

15 formula 



with a base such as sodium hydride, in the presence of carbon disulfide followed by 
reaction of the fonned intennedlate with methyl iodide in a reactfon solvent such as 

20 dimethylsulfoxide. 

The compounds of fonnula IV are readily available or may be obtained by 

methods known in the art. 

The compounds of formula V may be prepared by known methods. 
The compounds of the fonnula I wherein Rj Is alkoxy, amino, or mono- or 
25 disubsliluted amino may be prepared by using the above procedure with R4NHNH2 
from the conesponding compounds of the fonnula 



R3~R — CHgR^o 



V 



Ro""fl*"C*"Rio 

11 



R,-fl-C-R 



10 



C 



OR 



C 



30 



<0R)2 



(NR R )£ 
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10 



wherein A and Rj are as defined with reference to fonnula I. R,o is as defined with 
reference to formula III. and R. R' and R" are each hydrogen or 0,-0, alkyi In 
acconiance with the definition of Rj above. 

The compounds of the fonnula I wherein R, is 0,-0, alkoxy or 0,-0, alkylthfo 
and Rj is 0,-0, alkyI may be prepared from a compound of the fonnula 



?3 

R 




IX 



wherein R^ is chloro or bromo. R, is 0,-C, alkyI, and R,. R» and A are as defined above 
wHh reference to fonnula I, vwlh a 0,-0, alcohol or 0,-0, mercaptan in the presence of 
15 abase. The reaclton is generally earned out In a polar solvent such as elhanol or t- 
butanol at temperatures from about ZO'O to about 160»0 and conveniently room 
temperature. 

The compounds of the fonnula IX may be prepared by treating a compound of 
the formula 
20 R3 



II X 
N 



25 P 



with a halogenating agent such as thfonyl cWoride or bromWe. or phosphorous 
oxychtoride or pentachloride, or phosphorous oxybromkle or pentabromide. The 
reaction may be canied out without a solvent or In an aproUc solvent such as 
30 methylene chloride, or dIcWoroethane at temperatures of about 0°O to about 10O»O. 

Compounds of fonnula X may be prepared by treating compounds of the 
fonnula 



• 
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N 



XI 



I 



5 



With an activated derivative of a carboxylic or sulfonic add of the fomiula R3AOH, such 
as an add chloride of the formula RjAQ wherein and A are as defined with reference 
to formula I, in ttie presence of caldum hydroxide in an aprotic solvent such as dioxane 
10 as described in Jensen, Ada Chem. Scand.. 13. 1668-1670 (1959) at temperatures of 
from atMHit 20<»C to about 100»C. Compounds of the fonnuia XI are known in the art 
The compounds of the fonnula I iwherein R, is C,-C. alkoxy or C,-Ce alkylthio 
and Rj is C^-C, alkyitMo may be prepared from a compound of the fbmnula 



wherein Ry is chloro or bromo and R3. R4 and A are as defined above with reference 
to formula I, with a C^-Cb alcohol or 0,-0, mercaptan In the presence of a base. The 
reaction is generally carried out in a polar organic solvent such as ethanol or t-butanol 
at temperatures from about 20«0 to about 160°0, conveniently room temperature. 
The compounds of the fonnula XII may be prepared from a compound of the 



15 




XII 



20 



formula 



30 




XIII 
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by reaction with a halogenating agent sucii as thionyl chloride or bromide, or 
phosphorous oxychloride or pentacMoride. or phosphorous oxybromide or 
pentabromide. The reaction may be canied out with a solvent or in an aprotic solvent 
such as methylene chloride or dicMoroethane at temperatures of about O^C to about 
5 lOOoC. 

The compounds of the formula XIII may be prepared by treating a compound 
of the fomuila 



10 



11 XIV 



I 



1 5 with activated l>enzoie or suHbnic add derivatives, convenientiy an add chloride, in the 
presence of caldum hydroxkie in an aprotic solvent such as cfioxane as described in 
the above reference by Jensen. 

The compounds of the formula XIV may be prepared by treating a compound 

of the f onnula 
20 R, 



25 



XV 



I 

R. 



wherein Rj is chloro, bromo with a C,-C8 mercaptan in the presence of a base. The 
reaction is generally canried out in a polar organic solvent such as t-butand at 
temperatures from about 20»C to about IBO^C, conveniently the reflux temperatures 
of the reaction mixture. 
30 The compounds of the formula XV may be prepared from compounds of the 

formula 
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10 



15 



.N 



XVI 



R4 

with a halogenating agent such a thionyl chloride or bromide, or phosphorous 
oxyehloride or pentachloride, or phosphorous oxybromide or pentabromide. The 
reaction may be earned out without a solvent or in an aprotic solvent such as 
methylene chloride or dichloroethane at temperatures of about O^C to about 100»C. 

The compounds of the fonnula i wherein R, is 0,-0, alkoxy or 0,-0, alkylthio 
and Is 0,-0. alkoxy may be prepared from a compound of the fonnula 

?3 



XVII 



f 
R4 

20 wherein R^x is chloro or bromo. R, is 0,-0, alkoxy and R,. R, and A are as defined 
above with reference to fonnula I. vwth a 0,-0, alcohol or 0,-0, mercaptan in the 
presence of a base. The reaction is generally earned out in a polar organic solvent 
such as elhanol or t-butanol at temperatures from about 20°0 to about IBO^O. 
conveniently the reflux temperature of the reaction mixture. 

25 The compounds of the fbmiula XVII may be prepared from a compound of the 

formula 



30 



R 



HO 



I I 



XVIII 



N 
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by reaction with a halogenaling agent such as thionyl chloride or bromide, or 
phosphorous oxychloride or pentacWoride, or phosphorous oxybromide or 
pentabromide. The reaction may be carried out wirithout a solvent or in an aprotic 
solvent such as methylene chloride, or dichloroethane at temperatures of about 0»C 

5 to about 100<'C. 

The compounds of the fonnula XVIII may be prepared by treating a compound 

of thelonnuta 



with an activated derivative of a cartJoxyHc or sulfonic acid of the fonnula R3AOH, 
15 convenientiy an add chloride of the fonnula R^Aa wherein R3 and A are as defined 

above witii reference to fonnula I. in the presence of calcium hydroxide in an aprotic 

solvent such a dioxane as described by Jensen in the reference died above. 

The compounds of the fonnula XIX may be prepared by treating a compound 

of the above fonnula XV witti an alcohol in the presence of a base. The reaction is 
20 generally earned out in a polar organic solvent such as ethanol at temperatures from 

about 20«»C to about IGO^C, convenientiy tiie reflux temperatures of tiie reaction 

mixture. 

The compounds of the fonnula I wherein R, is amino and Rj is 0(C,-Coallcyl) 
may be prepared by reacting a compound of ttie fonnula 



10 




XIX 



25 




OCCi-Cg alkyl) 



XX 



30 



wherein R,. R4 and A are as defined above with reference to fonnula I. witti hydrazine 
in a solvent such as a C,-C8 alcohol, conveniently at tiie boOIng point of the solvent. 
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The compounds of the formula XX may be prepared by treating a compound 
of the fomiula 



r 



0 n XXI 



10 v«hereinR,,R»andAareasdolinedabovewilhreferencetofomiulal,w^ 

agent such as dl(C, A ^ s*^®' and a base such as sodium hydride, in a solvent 
such as dimethyisuifmdde. 

The compounds of the fomiula XXI may be prepared by treating a compound 

of thefonnula 

15 OH 

ll XXII 



20 




with an adivaled derivative of a carboxylic or sulfonic acid of the fonnula R3AOH such 
as an add chloride of the fonnula R3ACI. wherein R, and A are as defined with 
25 reference to formula I. in the presence of a Lewis add such as aluminum dilorlde in an 
aprotic solvent such as methylene chloride, dichloroethane, or tetrachloroethane, at 
temperatures of about 0°C to about 150°C. 

The compounds of the fonnula XXII may be prepared by treatment of a 

compound of tfie formtda 

30 
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IS 



20 



25 




XXIII 



with phthaUc anhydride in acetic add at the tailing point of the solvent. 

The compounds of the fomnula XXIII may be prepared by contacting cyanoacetyl 
chloride with R^NHNHj in the presence of a base followed by healing the resulting 
1 0 hydrazide at reflux in alcohoilc solution in the presence of a base. 

The compounds of formula I wherdn A and are taken together to forni 
pyrimidinyl have ttie formula 

R3 

R2 





I iT XXIV 



R 



4 



wherein Rj, R3, R,, and R5 are as defined above with reference to formula I. These 
compounds may be prepared by cydization of a compound of the above formula I 
wherein A is C=0 and R, is amino with a compound of the formula 

0 
II 

Rg-C-NHg XXV 



wherein Rg Is as defined with reference to Ibnnuia I. This reaction is generally earned 
out at 1 00 to 250°C, and conveniently at the reflux temperature of the compound XXV. 
The compounds of fonnula i wherem A and R, are taken together to fonn 5- 
30 pyridyl have the formula 
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5 




XXVI 



R4 

wherein R^. R3, and Rg are as defined with reference to formula I. These compounds 
10 may loe prepared as shown in Reaction Scheme 1 . 

Reaction Scheme 1 

0 



15 



20 




30 
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XXX 



10 



15 



20 



25 



30 



^ Rii^C*^— CHp 
Qx 1 





I 

R4 




XXVI 



XXXI 



XXXII 



The compounds of formula XXDC are prepared by reacting a ketone of the 
formula XXVII with a compound of the formula XXVIII In a suitable solvent such as 
tetrahydrofurane in the presence of a base such as sodium hydride. The reaction is 
conveniently carried out at the reflux temperature of the reaction mixture. 

The compound XXIX is reacted with a compound of the formula RjC(0CH3)3 to 
fonn the compound XXX. The reaction is earned out in a suitable solvent such as ethyl 
acetate, conveniently at the reflux temperature of the reaction mixture. The wavy line 
_ in fomwjla XXX Indicates that either isomer of this compound is included, in 

accordance with accepted convention for indicating stereoisomws. 

The compound XXXI is prepared by reacting compound XXX \with a hydrazine 
of the formula HjNNHR* wherein R4 Is as defined vwth reference to fonnula i. The 
reaction is carried out In a suitable solvent such as ethanol, conveniently at the reflux 
temperature of the reaction mixture. 

The compounds of fonnula XXVI vwherein Rg is Unked to positfon 6 is fomied by 
first reacting compound XXXI with hydrazine hydrate In a suitable solvent such as 
ethanol. conveniently at the reflux temperature of the reaction mixture. The compound 
XXXII is separated from precipitated phthalhydrazlde and taken up in an organic solvent 
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10 



20 



25 



such as toluene. The compound XXVI is foimed by dehydrogenation of compound 
XXXII with palladium over carbon. 

Reaction Scheme 1 show«s the preparation of compounds XXVI wherein Rg is in 
the 6i)osition. A similar reaction sequence may be followed to prepare compounds 
XXVI wherein R5 is in the 7-position by replacing compound XXVIII by a compound of 
the formula 

0 

0 




C2H5OC-CH-CH2-N' " ^^^m 
I 

R5 

0 

The compounds of fonnula I wherein A Is C«0 and R, and Rj are the same 
15 group R7 may be prepared by reacfing a B-ketone of ttiefbnnula 

0 0 

II II 



with the hydrazine of the fonnula IV as deHned above to forni a pyrazoie compound of 
the formula 



R 




7 



The reaction proceeds at reflux in an appropriate solvent such as ethanol. After 
30 bromlnation of the pyrazoie compound, e.g. with bromine in acetic acid, to fonn the 
corresponding 4-bromo derivative and conventional metallation. e.g. with t-butyl lithium, 
at -78°C in tetrahydrofuran. a suitably activated R3 carboxylic add such as the add 
chloride R3C(0)CI is added to give the desired compound I. 
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The compounds of fomnuia I wherein A Is C=0 and R, and R, are not the same* 
and wherein R, or R, Is attached through a CjH* fragment, may be prepared from a 
pyranone of the formula 



5 




XXXIV 



wherein R, is as defined above, and Rj is as defined above vwhen R„ is C^-Cg allcyl 
which may be substituted by 1 to 3 of Re, or Rj Is R, when R,, is Cj-Ce all<yl vi*ilch may 
10 be substituted by one to three of hydroxy, amino, carboxy, amido, NH(C=0)(C,-Cb 
alkyi), N(C,-C. alkyl)(C,.C„ alkyi). (C«0)0(C,.CJ, C,-C, allcoxy, C,-C3 tWoalkyI, fluoro, 
bromo, chioro, iodo, cyano or nitio. The compound XXXIV Is reacted with a hydrazine 
of the formula HjNNHR^ wherein R^ Is as defined above to form compounds of the 
formulae 




which on dehydration and hydrogenation result in compounds of the formulae 



25 




The compounds of the fonnula I voherein A Is C=0 and R^ is 0(C,-Ce alkyl) may 
be prepared by reacting a hydrazine of the fonnula R4NHNH2 with a compound of the 
30 fonnula (A) in a suitable solvent 




(fi) (B) 



1 0 such as THF or methylene chloride and cydizatton of the resulting hydrazide with heat 
to give the intermecfiate (B). This compound may be reacted with an activated 
caiboxydic add derivative such as the add chloride R3(C=0)a in the presence of a 
Lewis add such as aluminum trichloride in a solv«it such as ethylene dichloride at 
temperatures of from about -10»C to about SO^C. The fornied compound of fonnuta 

15 I wherein is hydroxy may be reacted with (C^-Ce alicyl)L wherein L is a leaving group 
such as chloro. bromo. ortosytato and CfCg alkyl may be substituted in accordance 
with the substituents in the definition of R,. 

Those compounds of formula I wherein R, is C,-Ce alkylamino or di(C,-Ce 
alicyl)amino may t>e prepared from corresponding compounds of fomrHJia I wherein R, 

20 is amino. When R, is methylamino or dimethylamino. reaction is with a methyiating 
agent such as methyl iodide. When R, is Cj-Co alkylamino or dKC^-Ce alkyl)amino, 
reaction Is with an alkylating agent such as C^-Cg alkyM. wherein L is a leaving group 
such as chloro, bromo, tosylate, or mesylate. Both Vne methyiation and the Cj-Cg 
alkylation is in the presence of a base such as sodium hydride and a solvent such as 

25 tetrahydrofuran, dimethyl formamide or dimethyl sulfoxide. 

The acid additfon salts are prepared in a conventional manner by ti-eating a 
solution or suspensfon of the free base of f onnula I with one chemical equivalent of a 
pharmaoeutically acceptable add. Conventional concentration or crystallization 
techniques are employed in Isolating the salts. Illustrative of suitable adds are acetic. 

30 lactic, sucdruc, maleic, tartaric, dtric, gluconic, ascorisic, benzoic, dnnamic, fumaric, 
sulfuric, phosphoric, hydrochloric, hydrobromic. hydroiodic, sulfamic, sulfonic adds 
such as methanesuHonic, benzene sulfonic, p4oluenesulfonic and related adds. 
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The compound of the invention may be administered alone or in combination 
with pharmaceuUcally acceptable carriers. In either single or multiple doses. Suitable 
pharmaceutical earners include inert solid diluents or fillers, sterile aqueous solution and 
various organic solvents. The pharmaceutical compositions fomned by combining the 
5 novel compounds of fbnnula I and the phamnaceutically acceptable carriers are then 
readily administered in a variety of dosage forms such as tablets, powders, lozenges, 
syrups, injectable solutions and the like. These pharmaceutical compositions can, if 
desired, contain additional ingredients such as flavorings, binders, exdpients and the 
tike. Thus, for purposes of oral administration, tablets containing various exdpients 
10 such as sodium citrate, caldum carbonate and caidum phosphate may be employed 
along with various disintegrants sudi as starch, alglnic acid and certain complex 
silicates, togeUier witii binding agents such as polyvinylpynroiidone, sucrose, gelatin 
and acada. Additionally, lut>ricating agents such as magnesium stearate, sodium lauryl 
sulfate and talc are often useful for tabletting purposes. SoDd compositions of a similar 
15 type rnay also be enriployed as fillers in soft and hard fiUed gelatin capsule f^erred 
materials for this indude lactose or milk sugar and high molecular weight polyethylene 
glycols. When aqueous suspensions or elixirs are desired for oral administration, the 
essential active ingredient therein may be combined witti various sweetening or 
flavoring agents, coloring matter or dyes and, if desired, emulsifying or suspending 
20 agents, together wiUi diluents such as water, ethanol, propylene glycol, glycerin and 
combinations thereof. 

For parenteral administration, solutions of the novel compound of formula I In 
sesame or peanut oil, aqueous propylene glycol, or in sterile equeous solution may be 
employed. Such aqueous solutions should be suitably buffered if necessary and the 
25 liquid diluent first rendered Isotonic with suffident saline or glucose. These particular 
aqueous solutions are espedally suitable for intravenous, intramuscular, subcutaneous 
and intraperitoneal administration. The sterile aqueous media employed are all readily 
available by standard techniques known to those skilled in the art. 



30 topically when treating inflammatory conditions of the skin and this may be done by 
way of creams, jellies, gels, pastes and ointments, in accordance with standard 
pharmaceutical practice. 



Additionally, it is possible to administer the compounds of the present invention 
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The effective dosage for the compound of formula I depends on the Intended 
route of administration and other factors such as age and weight of the patient, as 
geneially known to a physician. The dosage also depends on the illness to be treated, 
although in general the daily dosage will range from about 0.1 to 50 mg/kg of the body 
5 weight of the patient More spedficaHy, the daily dosage for slress^nduced illnesses 
will generally range from about 0.1 to 50 mg/kg of the body weight of the patient to be 
treated, for treatment of inflammatory diseases about 0.1 to about 100 mg/kg will be 
needed, for Alzheimer's disease, about 0.1 to about 50 mg/kg, as well as Ibr 
gastrointestinai diseases, anorexia nen^osa. hemonhagic stress, and dmg and ateohol 

10 vnthdrawal symptoms. 

The methods for testing the compounds for fonnula I for their CRF antagonist 
activity are according to the procedures of Endocrinotogy, 116. 1653-1659 (1985) and 
PeptUes, 10, 179-188 (1985) which detemune the binding activity of a test compound 
to a CRF receptor. The binding activity for the compounds of fonnula I generally 
15 ranges from about 0.2 nanomolar to about 10 mlcromolar. 

The foBowing abbreviations are used in the Examples: Ph=phenyl; 
iPr=isopropyl; HRMS=high resolution mass spectrum. 

Bmmple 1 

A. 2-Bromo-2* , 5'-dimetfwla eetoDhenone. 

20 A mixture of 10.60 g (0.10 md) of pararxylene and 16.53 g (0.105 mol) of a- 

bromoacetyl cWorWe in 300 mL of 1 ,2-dichloroettiane was cooled in an Ice bath under 
an atmosphere of dry N, and treated portionwise witti 14.1 5 g (0.106 mol) of aluminum 
chloride. The reaction mixture was stirred for 30 minutes at 0 - 5«C and Ihen for 2.5 
hours at room temperature. The mixture was then poured onto ice and the aqueous 

25 layer was acidified witti concentrated Ha The organic layer was separated and tiie 
aqueous layer v>«s exhacted twice with mettiylene dichloride. The combined organic 
extracts were dried witti brine solution and viirtti magnesium sulfate. The solvent was 
evaporated to give 23.87 g of an amber oil wrtiich was for use in the next reaction 

wittiout further purification. 
30 B. g-Cvano-2^5*-dtme^lvlac etoDhenone. 

The product of the above reaction (approximately 0.10 mol) was dissolved in 
300 mL of ethanol and was treated witti a solution of 16.25 g (0.25 mol) of potassium 
cyanide in 30 mL of water and the resulting mixture was refluxed for 90 minutes. After 
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cooOng. the ethanoi was stripped tnom the mixture on the rotary evaporator and the 
residues were made slightly adcfic with ooncentiated hydrogen chloride. The product 
was extracted into ethyi acetate using precautions to avoid escape of hydrogen 
cyanide. The organic extracts were dried with brine and with magnesium sulfate and 
5 evaporated to a gummy seml^lid. This was triturated repeatedly with hot hexane 
which, on cooling, deposited needles to give the desired product, 8.50 g (49% for the 

two reactions), m.p. 75 - 76^ C. 

C. a.3-Bis-methvtthio-2-f2.S-dimethvH)en2ovl>-acfvtonltrile . 

A solution of 4.96 g (28.6 mmol) of 2-cyano-2',5'-dimethylacetophenone in 120 
10 mL of dry dimethyl sulfoxide and 3.43 mL (57.3 mmoi) of cartx}n disulfide in a flame- 
dried 3-neck round bottom flask under dry nitrogen was stirred at 15 • 180C whUe 1.41 
g (58.7 mmoO of oil free sodium hydride was added in 5 portions. The resulting deep 
red solution was stirred for 1 hour at IS^C and then cooled to 15<*C whereupon 3.92 
mL (8.95 g. 63.0 mmol) of methyl todide was added dropwise. The temperature rose 
15 to about 22<'C during the addition. After stirring for 2 hours at room temperature, the 
reaction mixture was poured Into cold water and the aqueous layer was extracted three 
times with ethyl acetate. The combined extracts were washed three times with water 
and then dried with brine and magnesium sulfate. Evaporation gave 8.96 g of the title 
compound as a heavy orange oil which crystallized in the refrigerator. The analyticai 
20 sample crystallized from ettianoi. m.p. 74.5 - 75.5oC. 

D. 5^ino-1 -f 2.6<«diloro-4^trilfajoromethvlDhenvlU-(2.& diinethvlbe^ 

methvtthiopvrazole . 

A suspension of 7.94 g (28.6 mmol) of the product of step C and 7.01 g (28.6 
mmol) of 2,6-dichloro-44rifluoromethylphenylhydrazine in lOOmLof ethanoi vias heated 

25 at reflux for 2 hours, solution occurring as the reaction mixture was warmed. Then the 
ethanoi was mosUy removed on the rotary evaporator and the residues were partitioned 
t>elween cffluto aqueous hydrogen chloride solution and ethyl acetate. The orgeviic 
phase was washed once with water and with brine, then dried with magnesium sulfate 
and treated wHh decolorizing carbon. The filtered solution was evaporated and the 

30 residues crystallized from 10:1 hexane/ethyl acetate to give 12.00 g (88%) of the titie 
product in two crops, m.p. 130 - 132<>C. 
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Examote 2 

SJUIalhvlMninc>4-fP-ehlQroben20Vl) Amethv^ 
anriiWiifnethvtamino^2-ehtorobergovlK ^e*hvtthio^^ 

pyrazole . 

5 A mbchiro of 0.50 g (1 .1 6 mmol) of 5-amino^2K*lorobenroyl)-3-methylthlo-l- 

(2,4,&4richlorophenyl)pyrazole in 5 mL of telrahydrofuran was treated wHh 50 mg (1 .16 
mmol) of sodium hydride and stinred at room temperature for 30 minutes. Then 0.75 
ml (1 .71 g, 12.0 mmol) of methyl iodide was added dropwise and the reaction mixture 
was stirred for 60 minutes at room temperature. The reaction mixture was then 

10 quenched with water and the products were extracted into ethyl acetate. Concentration 
of the dried solution and chromatography on silica gel with mixture of hexane and ethyl 
acetate gave the tess polar dimethylamino title compound (300 mg, 54%) as a white 
foam. Anal. Calcd. for C„H„0N,Sa4: C, 48.02; H, 3.18; N. 8.88. Found: C. 47.84; 
H. 3.09; N. 9.01. 

15 The more polar monomethyl title compound was isolated from the column inlike 

manner as a white foam (34 mg. 6%). Anal. Calcd. for C^H^ONaSCU: C. 46.88; H, 
2.84; N, 9.11. Found: C, 46.54; H, 2.89; N, 9.07. 

Bcamole 3 

S.Amino^24ngthQxvbenzovl)-3-methvlthio-1 -f2.4.6-trichloroDhenvl)PTO 
20 To a solution of 2-m0thoxyphenyimagnesium bromide prepared from 18.7 g 

(0.10 mol) of 2-bromoanisole and 2.43 g (0.10 mol) of magnesium turnings in ether 
under dry nitrogen was added 1.6 g (5.0 mmol) of 6^ino-4-cyano-3-methyltWo-1- 
(2,4,6-trichlorophenyl)pyra2ole and the resulting mixture was stirred and refluxed for 16 
hours. Upon cooling, the reaction was decomposed with 50 mL of saturated 
25 ammonium chloride solution. The organic phase was extracted with aqueous hydrogen 
chloride and the acidic extract was treated with 10 mL of concentrated hydrogen 
chloride and heated at 80 - 90«>Cfor 10 minutes after which the mixture was cooled and 
made alkaline. Extraction with methylene dichioride and chromatography of the 
extracts with mixtures of hexane and ethyl acetate gave 313 mg (14%) of the titie 
30 compound, m.p. 200-202°C. Anal. Calcd. for C^H^O^NaSa,: C, 48.82; H. 3.18; N. 
9.49. Found: C. 48.54; H, 3.32; N, 9.09. 



W0 94/U643 



PCT/OS93/10359 



Example 4 

A. SJVmino-3-mct hvl-1-f2.4.6-trichlorophenvltovrazole. 

To a solution of 0.51 g (22.0 mmol) of sodium in methanol was added 1.66 g 
(20.0 mmol) of 5-methyllsoxazole. The reaction mixture as reiiuxed for 8 hours and 
5 then stirred overnight at room temperature. Then 4.23 g (20.0 mmol) of 2,4,6- 
trichlorophenylhydrazine was added and the reaction mixture was again refluxed for 4 
hours. A second portion of sodium In methanol was added and reHux was continued 
for 24 hours. The reaction mixture was taken up with other and dilute hydrogen 
chloride. The organic extracts were washed with dilute hydrogen chloride and brine, 

10 and then dried with magnesium sulfate and evaporated to give crystals, m.p. 132- 
134«»C. Anal^ of this material, particularly two CN bands in the IR spectrum at 2190 
cm ' and 2250 cm ', revealed it to be a mixture of the cis- and trans-isomers of 1- 
cyanoacetone-2,4.64richlorophenylhydrazone. This material was suspended In 
methand and treated with 10.0 mmol of sodium methoxide In 5 mL of methanol. After 

15 5 minutes at room temperature, water was added to crystallize the product vtfhich was 
filtered off and washed weU with water. After air drying, the product weighed 2.21 g 
(40%) and melted at 134.0-13S.5oC. Despite the similarity in melting points, the latter 
material was distinctly different from the fonner, having an R, of 0.67 vs. 0.78 for the 
intermediate on siHca gel TLC plates developed vinth 1:1 hexane ethyl acetate and a 

20 distinctly different 300 MHz proton NMR spectnnn. 

B. 5-f2-Chlorobenzamido\-4-f2-chlorobenzovn -3-methvl-1-(2.4.6- 

trichlorophenvl^pvrazole . 

A suspension of 2.34 g (17.50 mmol) of aluminum trichloride in 20 mL of 1 ,1 ,2,2- 
tetrachloroethane vt«s treated vwth 2.02 mL (2.78 g, 15.9 mmol) of 2-chlorobenzoyl 

25 chloride and the resulting solution was stirred for 20 minutes at room temperature. 
Then 2.00 g (7.23 mmol) of the product of Step A was added and the reaction mixture 
was refluxed for 16 hours. The cooled reaction mixture was poured over ice and the 
insohJbles were filtered off and vwashed with ethyl acetate. The organic layer was 
separated and the aqueous was washed twice with ethyl acetate. The combined 

30 organic layerevwere dried over magnesium sulfate and evaporated. The residues wi«re 
chromatographed on silica gel, eluting vinth 4:1 hexane ethyl acetate to give 2.05 g 
(51%) of the title product, an amorphous foam. Anal. Calcd. for C24H„02N3Cl5: C, 
52.06; H, 2.55; N. 7.59. Found: C, 52.11; H, 2.57; N, 7.27. 



wo 94/13643 



PCTAJSM/10359 



„.•,;.....■•.«» . .^.^^4^^■-:.r^■ -f.'•»^s?*^^ 



C. «U^mincv4-f2-chlQrobenzovtV3- mefthAH-1-f2.4.64riehlorDDhenv^ 
A solution of 1 .94 g (3.50 mmol of the product of Step B in 20 mL of glacial 
acetic add was treated with 20 mL of 48% hydrogen tMonrude and stirred at reflux for 
8 hours. The cooled reaction mixture was treated with water to crystallize the product 
5 which was separated by filtration, washed with water and air dried to give the title 
product. 1 .45 g (100%). m.p. softens atjoul 210»C and mails at 222oC. Anal. Calcd. 
for C„H„0N3a4: 412.9656. Found: 412.9722. 

Examole 5 

SJUIrfhvlamlno^2-^tnmben20vtV3 . mgthvl-W2A64ri and 
10 5^imethvlam^nn^g-ch^orDbe P ^»Yl^-a-methvl-1-f2.4■6-trichlo^ophenvl)pvrazoie . 

A solution of 0.208 g (0.5 mmol) of the compound of Example 4C in 20 mL of 
tetrahydrofuran (THF) was stirred in an ice/water bath while 5.0 mL of 1.0 M sodium 
hexamethyldlsllazide in THF was added followed by 0.5 mL (1.14 g. 8 mmol) of methyl 
iodide. The reaction mixture was then stirred ovemlght at room temperature. The 
15 reaction mixture was poured into water and the products were extracted into ethyl 
acetate, dried and concentrated. The residues were chromatographed on silica gel 
using 5:1 hexane^ethyl acetate as eluent to give the less polar dimethylamino title 
compound. 52 mg (23%). m:p. 108-109-C (ether/pentane). 

The more polar product Hkewise crystallized from ether/pentane to give 39 mg 
20 (1 8%) of the monomethylamino title compound, m.p. 174-175'»C. 

Bcamolee 

S-amino-1-f2-6-dicdilorD-4-trifluorometh vlphenviM-^2.5-dlmethvlbenzovl)-3-(n- 
proDvltovrazole . 

A solution of 0.52 g (3.0 mmol) of 2,5^lmethylbenzoylacetonitriIe, 0.45 g (3.0 
25 mmol) of trimethylorthobutyrate and 0.632 g (0.58 mL, 6.2 mmol) of acetic anhydride 
in 5.0 mL of ethyl acetate was refluxed overnight and then cooled. The solvents were 
removed in vacuo and the residues were dissolved in 1 0 mL of ethanol. One-half of this 
solution. containing1.5 mmol of1-cyano-1-(2.5-dimethylbenzoyl)-3Hnethoxy-1i)ente^^ 

was mixed with 0.7 mL (0.51 g, 5.0 mmol) of triethylamine and 0.37 g (1.50 mmol) of 
30 2.6KHchloro-44rifluoromethylphenylhydrazine and refluxed for 2.5 hours. The reaction 
mixture was cooled and partitioned between dilute hydrogen chloride and ethyl acetate. 
The organic phase was washed with water and then dried with brine and with 
magnesium sulfate. The solvent was evaporated to give an oil vtfhich was 
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chromatographed onsOicagel by the flash method eluting with 4:1 hexane/ethyl acetate 
to give the title compound as an amorphous foam. Anal. Calcd. for CaaHjoONgaaFa, 
469.0935. Found: 469.0889. 

Bcamole? 

5 A. S.Am«o.^4wdr n«Y-1-(g.4.64rirhlQrophenvn.ovrazole. 

Cyanoacetic add (8.5 g. 0.10 mol) In 200 mL of dry ether was treated with 20.8 
g (0.10 md) of phosphorous pentachloride. wanned briefly to reflux and let cod to 
room temperature at which time aU of the phosphorous penlacWoride, had dissolved. 
After a small amount of Insoluble material was removed by filtration, the ether was 

10 removed on the rotary evaporator. Then 100 mL of toluene was added and stripped 
to remove phosphorous oxytrichloride. The residual pale yellow oil was immediately 
dissolved In 60 mL of cold methylene dichloride and added to a cold suspension of 
21 .15 g (0.10 md) of 2,4.64richlorophenylhydrazlne in 14.0 mL of triethylamine and 100 
mLof methylene dichloride. keeping the temperature below 20«»C by use of an ice bath. 

15 The reacflon mixture was allowed to wann to room temperature and stirred for one 
hour. Then 500 mL of cold water was added. The predpitaled sdid was filtered and 
washed with water and with a little methylene dichloride to give the intemnediale 2- 
cyano-l«4-(2,4,64richtorophenyOacethydrazlde. 14.92 g (54%). m.p. 166.168«>C. Anal. 
Calcd. for C9H.ON,: C. 38.81; H. 2.17; N. 15.09. Found: C, 38.83; H. 2.06; N. 14.81. 

20 This malarial (14.92 g, 53 mmol) was dissolved in a solutfon d 2.80 g (0.12 mol) 

d sodium in 200 mL of methand and refluxed for 4 hours. After stinring overnight at 
room temperature, the methanol was mostly evaporated and the residues were poured 
Into water. The aqueous layer was extracted with ether and was then addifled with 
concentrated hydrogen chloride. The product was extracted into ethyl acetate. The 

25 extracts were dried with brine and magnesium sulfate and evaporated to give a foam 
which crystallized from ether to give 12.28 g (93%) d the tiUe product. m.p. 221 - 
223'C. Anal. Calcd. for C^ON,: C. 38.81; H. 2.17; N. 15.09. Found: C. 38.81; H, 
2.16; N. 14.84. 

B. 3-Hvdroxv-5-phttialimido-1-( ?4 6-trichloroDhenvl)pvra2de. 
30 A mixture of 4.50 g (18.0 mmol) of the compound of Step A and 2.81 g (19.0 

mmd) d phthalic anhydride in 40 mLof glacial acetic add was refluxed for 4 hours and 
stirred overnight at room temperature. About two volumes d water were added 
dropwise and the resulting solid was filtered and washed with water. The damp sdid 
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was taken up In a Utile ethanol, filtered and washed vwth a Irttie elhanol and ether, and 
air dried to give the title compound, 5.1 1 g (69%). m.p. 295 - 298«C(dec). Anal. Calcd. 
for C^THeOaNja,: C, 49.97; H. 1.97; N, 10.28. Found: C, 49.28; H. 1.95; N. 10.06. 

C. A-(2-ChlorQbenzovl>-3-hvdrox v-S-Dhthaiimido-1-f2.4.6- 

5 tifehlorcphenvl^Dvrazote. 

Aluminum trichloride (2.34 g, 17.6 mmol) was added to a sohilion of 2- 
chlorobenzoyl chloride in 60 mL of 1 ,1 .2,2^etrachloreelhane and the resulting mixture 
was stirred for 30 minutes at room temperature. Then 2.87 g of the compound of Step 
B was added all at once and the reaction mixture was refluxed overnight The cooled 
1 0 mixture was poured into water and the aqueous phase was extracted three times with 
ethyl acetate. The organic extracts were dried with brine and magnesium sulfate and 
evaporated to give a red oil which was talten up in methanol and crystallized to give the 

title compound. 2.97 g (77%)^ ntjp. 245 - 246«»C. 

D. A.rg.ChlorQbfln2ovn- 3-athoxv-5-Dhthalimido-1-f2.4.6- 

15 trichloroDhenvltovrazole. 

A solution of 0.55 g (1.0 mmol) of the compound of Step C in 10 mL of dry 
dimethyl sulfoxide was treated portionwise with 36 mg (1.5 mmol) of sodium hydride 
and the resulting mixture was stirred for 30 imuites at room temperature. Then 0.21 
mL (0.25 g. 1.61 mmol) of diethyl sulfate was added and the reaction mixture was 

20 stirred for one hour at room temperature. The reaction mixture was poured into water 
and the product was exiracled into ethyl acetate. The extracts were washed vwth water 
and dried with brine and magnesium sulfate, and evaporated to a gum. The product 
was crystallized from boiling ethanol to give the product (230 mg. 40%) as fine crystals, 
m.p.215-216»C. 

25 E. S-Afnin<>4-(2-chtorobenzoY«V-3-6thoxv-1 -f2.4.6-trichloroDhenvltovrazole. 

A suspension of 184 mg of the compound of Step D in 10 mL of ethanol was 
treated with 0^ mL of 55% hydrazine hydrate and refluxed for 1 hour. SoUds in the 
cooled reaction mixture vwere filtered off and discarded and the filtrate was evaporated 
to a gum which was triturated with ether and filtered. The filtrate was again evaporated 

30 to afoam which was shown to be 104 mg of the analytically pure title compound. Anal. 
Calcd. for C,Jii„Oj^C\^: C, 48.57; H. 2.94; N. 9.44. Found. C. 48.41 ; H. 2.52; N. 9.43. 
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Example 8 

SJ3imethvtemino^-cMorobery «Vlva4neth^ 

A solution of 60 mg (0.14 mmol) of 5-ainino-4-(2-chlorobefizoyl)^-mothoxy-1- 
(2.4.64richloiophenyl) pyrazole prepared according to Example 7 in 5 mL of dry 
5 dimethyl sulfoxide was treated with 22 mg (0.88 mmol) of oiHree sodium hydride to 
give a yellow solution. After 1 hour at room temperature, 0.2 mL (0.46 g. 3.21 mmol) 
of methyl iodide was added. After stirring for 5 hours, the reaction mixture was poured 
into water and the product was extracted into ethyl acetate. Alter drying with brine and 
magnesium sulfate, the solvent was removed to give the title product as a one-spot 
10 foam. 'H-NMR {CDO^: 2.77 (6H. s). 3.63 (3H. s), 7.24 - 7.42 (4H. m), 7.48 (2H, s). 

Example 9 

A. 3.3-Bis-ethoxy-g-f3-trifluoromethvlben ?ovl^-acn/lonitrile. 
Sodium (0.126 g, 5.5 mmol) was dissolved in 15 mL of ethanol and 20 mL of 
dioxane was added followed by 1.59 g (5.0 mmol) of 3,a*ls-methytthio^-(3- 
1 5 trifluoromethylben2oyl)-acrylonitrile and the reaction mixture was refluxed for 4 hours 
and let stir overnight at room temperature. This compound was retatively unstable to 
aqueous conditions and was not isolated as such. Instead, an aliquot of the mixture 
was stripped and the product was identified by 300 MHz proton NMR: NMR (DMSO- 
d,): 1.14 (6H. tJ = 7), 3.45 (4H, q. J = 7). 7.44 - 8.16 (4H. m). 
20 B. 5-Amino-1-fg 6-dichloro- A.trifluoromethvlphenvn-3-ethoxv-4-(3- 

trifluoromethvlbenzovDDvrazole . 

An aliquot of the above solution of step A containing approximately two 
mlilimoles of 3,3-bis-ethoxy-2-(3-trifluoromethylbenzoyl)aciylonitrile was reacted with 
0.49 g (2.0 mmol) of 2,6<lichloro-4-trinuoromethylphenylhydra2ine in 10 mL of ethanol 
25 under reflux overnight. The cooled mixture was poured into dilute hydrogen chloride 
(HO) and the product was extracted Into ethyl acetate (EtOAc), washed with water and 
brine, and dried over magnesium sulfate (MgSOJ. Chromatography on silica gel with 
4:1 hexane/EtOAc gave the title product, 320 mg (31%), m.p. 77 - 78oC from pentane. 

gxample 10 

30 S-Amino-1-f?-6-dichloro-4-trifluorometh vlphenvl>-4-(2.5-dimethvlben20Vl)-3- 
ethoxvDvrazole . 

A solution of 0.26 g (1 .5 mmol) of 2.5-dimethylbenzoylacetonitrile, 0.34 mL (0.31 
9, 1.60 mmol) of tetraethylorthocartjonate and 0.30 mL (0.33 g, 3.20 mmol) of acetic 
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anhydride In 10 mL of EtOAc was refluxed overnight. The solvent was evaporated and 
10 mL of absolute ethanol was added aiid then stripped. The residues were dissolved 
In 10 mL of othanol. 368 mg (1.5 mmol) of 2,6^lchloro-44rifluoromelhylphenyl- 
hydrazlne and 0.7 mL (0.51 g, 5.0 mmol) of trielhylamlne were added, and the mixture 
5 was reBuxed for 90 minutes. The mixture was poured into water, eixtractedw^ 

and the organic extracts were washed with dilute HQ and brine, and dried over MgSO*. 
Evaporation gave a gum which was chromatographed on silica gel with 4:1 
hexane/EtOAc to give the title product which crystallized from pentane, 15 mg (2%), 

m.p.99-101<»C. 
10 Examole 11 

l-rg.6-DlchlnrQ-4-trmuoro methvlDhenvn-S-methvl-4-(3-methvlbenzovl)-3- 

methvlthioDvraasole. 

A solution of 2.97 g (16.9 mmol) of 4-(3^nethylphenyl)butane-2,4-dlone and 4.04 
mL (5.14 g. 67.6 mmol) of carbon disulfide in 60 mL of dry dimethyl sulfoxide was 

15 treated portionwise with 0.89 g (37.1 mmoQ of oiHree sodium hydride at 15 - 18«C. 
After stirring 30 minutes, 2.31 mL (5.27 g. 37.1 mmol) of methyl Iodide was added 
dropwise and the reaction mixture was aUowed to stir at room temperature fori hour. 
It was then poured Into water and the product was extracted into ether, backwashed 
wHh water and dried over MgS04 to glve4.30 g (91%) of an oH which crysteBlzed In the 

20 refrigeratorovemight.m.p.44-46oC. 'H.|^R(CDCl3): 2.16 (3H,s), 2.38 (6H.s), 2.72 
(3H. s). 7.26 - 7.38 (2H, m). 7.58 - 7.74 (2H. m). A mixture of 1 .95 g (6.96 mmol) of 3,3- 
blsmethytthlo-2-(3-methyIbenzoyl)-2-acetylethene and 1.71 g of 2,6Klichloro-4- 
trifluoromethylphenylhydrazine In 20 mL of ethanol was refluxed for 6 hours and then 
stirred at room temperature lor 48 hours. The reaction mixture was poured Into dUute 

25 HCI solution and the product was extracted into EtOAc. The solution was dried and 
concentrated and the residues were chromatographed on sIDca gel with 10:1 
hexane/EtOAc to give the title product which crystallized from pentane, 1 .67 g (52%), 
m.p. 103 - 104°C. 

Example 12 

30 &Amino-1-r2.B-diehloro-4-trifluoromethvlDh envn-4-f5-r3-hvdroxvpropvn-2- 

methvlbenzoyl)-3-methvlthiopvrazole. 

A solution of 0.530 g (1.0 mmol) of 5-amlno-1-(2,6<lichloro-4- 
trifluoromethylphenyl)-4-(5.IB-methoxycarbonylethyll-2-methylbenzoyl)-3- 
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methyithiopyrazoie In 10 mL of THF was cooled in an ic© batti while 1 .33 mL of a 1 .5 
M solution of DIBAL In THF was acfcJed. The reaction mixture was wanned to room 
tempeiHtuie and then quenched with water. The product was extracted into EtOAc. 
dried and concentrated. The residues were chromatographed on silica gel using 
5 mixtures of hexane/BOAc to elute the title product which was isolated as an 
amorphous loam. 174 mg (34%). Anal. Calcd. for C^O^^a^^: C, 50.97; H, 
3.88; N, 8.10. Found, C, 51.10; H, 3.96; N, 7.60. 

Example 13 

f5^ino-1-(2.6^}chloro-44rMuoromethvtp henvl1-34nethvlsulfonvl-1H4>vrazok^ 

10 vn-(2.S-dimethvfphenvl^m6thanone. 

To a solution of 200 mg (0.42 mmol) of [5-amino-1-(2,6-dichloro-4- 
tri||uorornethylphenyO-3<nelhylsulfEuiyl-1H-pyrazo^ 

in 10 mL of THF was added 0.176 g (2.10 mmol) of anhydrous sodium bicarbonate 
followed by a solution of 145 mg (0.42 mmol) of 3-chloroperoxybenzoic add in 8 mL 

15 of THF. After two hours at room temperature, 0.5 g of sodium bicarbonate and an 
addtional 290 mg (0.84 mmol) of 3-chloroperoxybenzoic add was added. The reaction 
mixture was heated briefly to 50»C, let cod and sUnred overnight at room temperature. 
The reaction mixture was added to water and the product was extracted into elhyl 
acetate. The organic extracts were washed with dilute sodium bicart>onate solution and 

20 then dried and evaporated. The title compound was crystallized from ether to give 150 
mg (70% yield) of coloriess crystals, m.p. 193.5 - 194.5»C 

Examote 14 

The following compounds in Tables 1 and 2 were prepared according to the 
indicated Example. 

25 
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m.p. Amorphous. 
Anal. Calc'd for 
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Physical Data 
(m.p. In «C) 


m.p. Amorphous. 
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Physical Data 
(m.p. In °C) 


m.p. Amorphous. 
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Physical Data 
(m.p. In <>C) 


m.p. Amorphous. 
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(0 


CO 


Physical Data 
(m.p. in "C) 


m.p. Amorphous. 
High Resolution 
Mass Spectmm 
Calcd. for 
C22H20N3OCI2F3: 
472.0806. Found, 
472.0817 


m.p. Amorphous. 
High Resolution 
Mass Spectrum 
Calcd. for 

469.0935. Found: 
469.0889 


m.p. Amorphous. 
High Resolution 
Mass Spectrum 
Calcd. for 
C22H20N30CI2F3: 
436.0761. Found: 
436.0764 
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of 

Example 
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CM 




Physical Data 
(m.p. In °C) 


m.p. Amorphous. 
^H-NMR(CDCl3) 6 
2.38(3H, s), 3.90(3H, 
8), 5.79(2H, broad 
s). 7.07(1 H, d, J=7). 
7.1 6(1 H, s), 7.23(1 H, 
d, J=7), 7.39(1 H.t, 
J=7), 7.79(2H. s) 


m.p. Amorphous. 
High Resolution 
Mass Spectrum 
Calcd. for 

C23H22N302SCI2F3 
: 532.0840. Found: 
532.0871 


m.p. Amorphous. 
Anal. Calcd. for 
C21H18N30CI2F3: 
C, 55.29; H, 3.97; N. 
8.21 . Found: C, 
55.82; H, 4.35; N, 
8.15 
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Process 
of 

Example 


CO 






Physical Data 
(m.p. in »C) 


m.p. Amorphous. 
Anal. Calcd. for 
C20H18N3OCI3: C, 
66.81; H, 4.29; N, 
9.94. Found: C, 
56.88; H, 4.09; N, 
9.62 


m.p. Amorphous. 
Anal. Calcd. for 
C20H20N3OSCI2F9: 
C, 41.25; H, 1.71; N, 
7.21. Found: C, 
41.20; H. 1.87; N, 
6.89 


m.p. Amorphous. 
Anal. Calcd. for 
C23H20N3O3SCI2F3 
: C, 50.55; H, 3.68; 
N, 7.69. Found: C, 
50.50; H, 3.50; N, 
7.29 
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Process 
of 

Example 


CM 








o> 


CD 




Physical Data 
(m.p. In oC) 


m.p. Amorphous. 
HRMS for 

C21H18N302SCI2F3 
Calcd: 503.0646 
Found: 503.0147 


x" 

o Tf «. 6 

E c x'x'^'w XX 

< 5 CO^CD^-D Si£S 

rL Z O g CO 
• O CD O (J> 1^ 

E ^ c\i CO ja CD r^* 


m.p. 112-114 


m.p, 77-78 


m.p. 103-104 


m.p. 158-160 


m.p. Amorphous. 
Anal. Calcd. for 
C22H20N3OSCI2F3: 
C, 52.59; H, 3.98; N, 
8.36. Found: C, 
52.39; H, 4.01; N, 
8.08 
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Process 
of 

Example 


ca 










Physical Data 
(m.p. In oC) 


m.p. Amorphous. 
Anal. Calcd. for 
C22H20N3O2SCI2F3: 
C, 50.97; H, 3.88; N. 
8.10. Found: C, 
51.10; H, 3.96; N, 
7.60 


m.p. 211-216 


m.p. 115-118 


m.p. Amorphous. 
Calcd. for 

C18H11N30SBrCI2F3 
C41.16, H2.11, N 
8.00. 

Found C 41 .37, H 
1 .92, N 7.65. 


m.p. 272-274 
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Process 
of 

Example 




10 


CO 






to 






Physical Data 
(m.p. In ®C) 


CO ^, 00 

•S CO lie 00 
eg Z g 53r 

0 (rt 3 


Calcd. C, 49.10; H, 
3.50; N, 8.54; 

Found: C, 50.37; H, 
3.28; N, 8.47. 


m.p. 183.5-194.5 


m.p. 124-127 


HRMS Calcd. 
510.0295 
Found 510.0455 


FAB Mass 
Spectrum: 490 


HRMS Calcd. 
467.0393 
Found 467.0395 


HRMS Calcd. 
515.0809 
Found 515.0892 
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Physical Data 
(m.p. In «C) 


HRMS Calcd, 
657,1277 
Found 557.1287 


HRMS Calcd. 
435.066d 
Found 435.0682 


MS parent 571 . 529, 
494, 360. 160 
(100%) 


HRMS Calcd. 
585.1589 
Found 565.1500 


HRMS Calcd. 
543.1121 
Found 543.1166 


HRMS Calcd. 
569.1277 
Found 569.1433 


HRMS Calcd. 
501.0653 
Found 501 .0551 
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of 

Example 
























Physical Data 
(m.p. in <»C) 


m.p. 172-174 


m.p. 179-181 


m.p. 195-197 


m.p. 118-119 


m.p. 146-150 


m.p. 175-177 


m.p. 98.0-98.5 


m.p. 116-118 


m.p. 99-100 


m.p. 193-195 


'H-NMR (CDCI3) d 
0.87 (3H, t, J=7), 
1.68(2H, m), 
2.32{3H, s), 3.96(2H, 
q, J=7), 5.80 (1H, 
broads), 6.93 (IH, 
d, J=7), 7.03 1H.t. 
J=7), 7.27 (IH, d, 

1 — 7\ 7 ill /I LI * 

J—/;, 7.42 (In, t, 
J=7), 7.52 (2H, s) 
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TABLE 2 

5 



10 




25 



R3 




Phys. Data 
(m.p. in °C) 


Process of | 
Example 


C2H5CHC4H9 


2,6-a2-4-CF3Ph 


HRMS Calcd. 
467.0809. 
Found 
467.0913. 


1 


C3H7CH — CH-CjHg 


2,6-Cl2-4-CF3Ph 


FAB Mass 
Spectnim: 466 


1 


2-methytcyclopentyi 


2.4.6-Cl3Ph 


HRMS Calcd. 
417.0236. 
Found 
417.0328. 


1 


a-OCjHg-l-naphthyl 


2,6-Cl2-4-CF3Ph 


m.p. 149-151 


1 


a-OCjHg-l-naphthyl 


2.4.6-Cl3Ph 


m.p. 125-128 


1 


3-CF3-Ph 


1.3-(CH3)2-4-N02- 
pyrazol-5-yl 


Calcd. for 
C„H,s03N6SF3: 
C, 46.36; H, 
3.43; N, 19.08. 
Found: C, 
46.51; H, 3.37; 
N. 18.10. 


1 
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5 Example 15 

A. 3-Trifluoromethvlphenvlthioacetonitrile , 

To sodium (0.62 g, 27.0 mmol) dissolved in 40 mL of ethanol was added 4.79 
g (26.9 mmol) of 3-trifluoromethylthiophenol and 2.04 g (27.0 mmol) of 
chloroacetonitrile. The reaction mixture was lieated at reflux for 1 hour and then 
1 0 stinred overnight at room temperature. To the cooled reaction mixture was added one 
volume of ettier and the precipitated solids were removed by filtration. The filtrate was 
evaporated on the rotary evaporator to give the product as an oil in essentially 
quantitative yield. This material was used in the following reaction without further 
purification. 

15 B. S-Trrfluoromethvtphenylcvanomethvlsulfoxide . 

A solution of 3.00 g (1 3.8 mmol) of 3-trifluoromethylphenylthioacetonitrile in 1 30 
mL of methylene chloride was cooled to 5^C under dry and treated with 4.89 g 
(28.35 mmol) of m-chloroperbenzoic add. The reaction mixture was stirred for 48 
hours at room temperature and then cooled in ice, after which the insoiubles were 

20 removed by filtration. The filtrate was washed with 10% sodium sulfate solution until 
all traces of peroxides had been removed and then dried over magnesium sulfate and 
evaporated to a pale yellow oil which was used in the subsequent reaction without 
further purification. 

C. 3.3-Bis-methvtaiio«2-f3-trifluoromethvlDhenvlsulfonvl)acrvlonitiiie . 

25 A solution of 13.82 mmol (crude product) of 3- 

trifluoromethylphenylcyanomethylsulfoxide in 30 mLof dry dimethylsulfoxide and 1 .25 
mL (1.58 g, 20.7 mmol) of CS^ was cooled to about 15°C in an ice bath under dry 
nitrogen. Then 0.99 g (41 .5 mmol) of oil4ree sodium hydride was added portionwise 
below 20^0 and the deep red solution was let stir at room temperature for 75 

30 minutes. The reaction mixture was cooled to 15°C. quenched with 2.58 mL (5.89 g, 
41 .5 mmol) of methyl iodide and let stir ovemight at room temperature. The reaction 
mixture was poured into ice/water and let granulate for 3.5 hours. The product was 
filtered and air dried to give 3.51 g (72%) of the product. The analytical sample was 
crystallized from EtOH/HjO, m.p. 109-1 10°C. 



35 
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D. 5-Amino-1-f2.6-dichloro-4-triflu oromethvlDhenvn-4-f3- 

trifluorDmethvlbergenesulfonvt)- 3-methvlthioDvrazole. 

5 A suspension of 0.50 g (1.42 mmol) of 3.3-bis-methytthio-2-(3- 

trifluoroinethylphenylsulfonyl)acrylonitrile and 0.35 g (1.42 mmol) of 2,6-dichloro-4- 

trifluoromethylphenylhydrazine in 10 mLof ethanol was heated at reflux for 2.5 hours, 

solution occurring as the reaction mixture was warmed. The mixture was stirred 

overnight at room temperature and was then poured Into cold water. The product 

10 was extracted into ethyl acetate and the extracts were dried with magnesium sulfate 

and evaporated. The residues were crystallized from ether, and the product was 

filtered off and air dried to give 314 mg (40%) of the desired product, m.p. 201 - 

203«C. Anal. Calcd. for C^eH^OjNaSjCljFe: C. 39.28; H, 2.02; N, 7.64. Found: C. 

39.35; H, 2.19; N, 7.48. 
15 E. 5-Dimethvlamino-1-f2.6-dichloro- 4-trifluoromethvlphenvn-4- 

(benzenesulfonvl)-3-methvlthioDvrazole . 

A solution of 0.241 g (0.5 mmol) of 5-amino-1-(2,6-dichloro-4- 
trifluoromethylphenyl)-4-(ben2enesulfonyl)-3-methylthiopyrazole in 5 mL of dry 
dimethyisulfoxide was treated with 36 mg (1 .5 mmol) of oil-free sodium hydride under 

20 dry nitrogen in aflame-dried flask at room temperature. After 30 minutes, a dear, pale 
yellow solution had formed. This solution was treated with 0.5 mL (8.0 mmol) of 
mettiyl iodide and stirred for 1 hour. Then the reaction mixture was poured into water 
and extracted twice witii etiiyl acetate. The combined extracts were dried wiOi brine 
and witti magnesium sulfate and evaporated. The residues crystallized from etiier to 

25 give the desired product in 81% yield, m.p. 163 - 164«»C. 

Example 16 

The following compounds were prepared in accordance with Example 15. 
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R, 


M.P. (°C) or 
Analysis 


H 


2,4,6-trichioro 


NHj 


161-162 


H 


2,4,6-trichtoro 


N(CH3), 


200-202 


2-(l-propyl) 


2,4,6-trichloro 


NH2 


180-182 


2-OCH3 


2,4,6-trichloro 




212-215 


2-Ci 


2,4,6-trichioro 


NHj 


Anal. Caicd. for 
CieH^OjNaSjCU: C, 39.60; 
H, 2.39; N, 8.33. Found: 
C,39.76; H, 229; N, 8.69 


H 


2.6<Jl2-4-CF3 


NHj 


209.5-210.5 


H 


2,6-Cl2^CF3 


N(CH3)j 


163-164 


3-CF3 


2.6-CI2-4-CF3 


NHj 


201-203 


1 3-CF3 


2,6-Cl2^CF3 


N(CH3)j 


137-138 



30 Example 17 

4'(2"Chlorophenvl)-1 -(2.6-dichloro-4-trifluoromethvlphenvn-3- 
methvtthiopvrazolof3.4-cnpyrimtdine . 

A suspension of 669 mg (1.39 mmol) of 5-amino-1-(2,6-dichloro-4- 
trifluoromethylphenyl)-4-{2-chloroben2oyl)-3-methylthiopyrazole in 5 mLof formamide 
35 was heated at 150°C overnight. A pale yellow solid precipitated upon cooling of the 
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reaction mixture. A total of 50 mL of water was added to the stirred suspension to 
5 complete the precipitation of the product which was filtered off and washed with water. 
An inseparable trace of starting material was observed in the product by thin layer 
chromatography (TLC) and so the above procedure was repeated on the mixture 
giving a brown solid conteining no trace of starting material. Trituration of this solid 
with methylene chloride gave a pale yellow solution which was concentrated to give 
10 the desired product as a white crystalline solid, m.p. 156-158^C. 

Example 18 

The following compounds were prepared in accordance with Example 17. 

SCH3 



15 



20 





V 

Rl3 



ci 



1 


1 R. 


R,3 


1 m.p.(°C) or HRMS 


1 2-CI-Ph 


H 


Ci 


193-195 


1 3-CI-Ph 


H 


a 


171-173 


1 2-a-Ph 


H 


CF3 


156-158 


2-a-Ph 


OH 


a 


313-316 


2-C|.Ph 


CI 


CI 


193-195 


2-C^Ph 


4-ethoxycarbonyl- 
piperazinyl 


CI 


222-225 


1-naphthyl 


H 


CF3 


171-173 


2-CI-Ph 


CH3 


Ci 


210-212 


2-CH3-5.iPrPh 


CH3 


Ci 


141-142 
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5 



15 





R9 


Rl3 


m.p.(°C) or HRMS 


2,6-(CH3)2-Ph 


CH3 


CI 


HRMS CaJcd. 462.0239. 
Found. 462.0369. 


2-(OC2H5)-Ph 


CH3 


CI 


189.192 


2-(OC2H5)-1- 
naphthyi 


CH3 


CI 


HRMS: Calcd.: 528.0345 
Found: 528.0226 


2.0CH -Ph 






0 1 A_0 1 ft 
^ 1 1 0 


a-CjHg-Ph 


CH3 


CI 


HRMS: Calcd. 462.0239 
Found: 462.0219 


I 


CH3 


CF3 


114-116 


1 2.5-(CH3)2-Ph 


CH3 


CF3 


HRMS: Calcd. 497.0579 
Found: 497.0602 


2-CF3-Ph 


CH3 


CI 


HRMS: Calcd. 501.9800 
Found: 501 .9778 
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CLAIMS 



1. 



A compound of the formula 



5 




I 



10 wherein 

A is C=0 or SO2, or A and together with the carbons to which they are 
attached form pyrimidinyl or 5-pyridyl which may be substituted by which is 
hydrogen, C^-Cg alkyi, fluoro, chlcro, bromo, hydroxy, amino, ©(C^-Cg alkyi), NH(Ci-C6 
alkyi). N(C,-Ce alkyI)(C,-Ce alkyi). SH, S(0)„{CrC6 alkyi) wherein n = 0, 1 or 2. 
15 wherein said C^-Cg alkyi may contain from one to two double or triple bonds and may 
be substituted by from 1 to 3 substituents Rg which is hydroxy, amino, C^-C^ alkoxy, 
dimethylamino, diethylamino, methylamino, ethylamino, NH(C=0)CH3, fluoro, chloro, 
bromo or C^-Cj thioalkyl. 

R, is hydrogen. C,-Ce alkyi, amino, 0(C,-C6 alkyi), NH(C,-Cb alkyi), N(C,-Ca 
20 alkyl)(C,*Ce alkyi), wherein said C^-Cq alkyi may contain from one to two double or 
triple bonds and may be substituted by from 1 to 3 substituents R^ as defined above; 

R2 is hydrogen. C^-Cq alkyi, hydroxy, amino. 0(C^-Cg alkyi), NH(C,-Co alkyi), 
N(C,-Ce alkyl)(C,-Cg alkyi), SH, S(0)„(Ci-Cg alkyi) wherein n = 0, 1, or 2, cyano, 
hydroxy, carboxy, or amido, wherein said alkyls may be substituted by one to three 
25 of hydroxy, amino, carboxy, amido, NH(C=:0)(Ci-Ce alkyi). N(C,-Cg alkyl)(C,-C6 alkyi), 
(C=0)0(C,-Ce alkyi), C^-Cg alkoxy, C1-C3 thioalkyl, fluoro, bromo, chloro, iodo, cyano 
or nitro; 

R3 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, 
pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 
30 benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, 
pyrazolyl, pyrrolyl, indolyl, azaindolyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, 
morpholinyl, pyridinyi, tetrazolyl, or 3 to 8-membered cycloalkyi or 9 to 12 membered 
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bicycloalkyl, optionally containing one to three of O, S or N-Z wherein Z is hydrogen, 
C,-C4 alkyi, C^-C^ alkanoyi, phenyl or phenylmethyl, wherein each one of the above 
groups may be substituted independently by from one to three of fluoro, chloro, 
bromo, trifluoromethyl, C,-Co alkyI or C,-Co alkoxy. or one of cyano, nitro, amino, 
5 NH(C,-Ce alkyl), N(C,-C4 alkyl)(C,-C2 alkyI). COO(C,-C^ alkyI), 00(0,-0^ alkyI), 
S0jNH(C,-C4 alkyl), SOjNCCi-C^ alkyl)(C,-C2 aJkyI), SOj^H^, NHS02(C,-C4 alkyl), 
S(C,-Ce alM). S02(C,-Co aBcyl), wherein said C^-C^ alkyi and C,-Ce alkyl may be 
substituted by one or two of fluoro, chloro, hydroxy, amino, methylamino, 
dimethyiamino or acetyl; and 

10 R4 is phenyl, naphthyl, thienyl, benzothlenyl, pyridyl, quinolyl, pyrazinolyl, 

pyrimidyi, imidazolyl, furanyl, benzofuranyl, benzothiazoiyi, isothiazolyl, 
benzoisothiazolyl. thiazotyl, isoxazoiyi, benzisoxazolyl. benzimidazoiyi, triazolyl, 
pyrazolyl, pyrrolyl, indolyl, azaindolyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, 
morpholinyl. pyridinyl, tetrazolyl, or 9 to 12-membered bicycloalkyi, optionally 

15 containing one to three of O, S or N-Z wherein Z Is hydrogen, C,-C4 alkyl, C^-C^ 
alkanoyi, phenyl or phenylmethyl, wherein each of the above groups may be 
substituted independently by from one to three of fluoro, chloro, bromo, 
trifluoromethyl. C,-Ce alkyl or C,-Ce alkoxy, or one of cyano, nitro, amino, NH(Ci-Ce 
alkyl). N(C,-C4 alkyl)(C,-C2 alkyl). C00(C,-C4 alkyl), C0(C,-C4 alkyl). S02NH(C,-C4 

20 alkyl). S0jN(C,-C4 alkyl)(C,-Cj alkyl), SOjNHj, NH2S02(C,.C4 alkyl), S(C,-Cb alkyl), 
S02(C|-Cs alkyl). wherein said C,-C4 alkyl and C,-Cb alkyl may be substituted by one 
or two of fluoro. chloro, hydroxy, amino, methylamino. dimethyiamino or acetyl; 
provided that R4 is not unsubstituted phenyl; and provided that vAien is amino. Rj 
is methyithio, R4 is 2,4,&4rlchlorophenyl. and A is C=0. then R, is not 2-cNorophenyl. 

25 2. A compound according to daim 1 wherein R, is phenyl sut)stituted 

independently with one or two of fluoro, chloro, bromo, methyl, trifluoromethyl, nitro, 
C,-Ce alkyl, C,-Ce alkyloxy, SOjNH^, SOjNH(C,-Ce alkyl), S02N(C,-Ce alkyO^. or R3 is 
primary, secondary or tertiary alkyl of from 4 -9 carbon atoms wherein said C4-C9 alkyl 
may contain from one to two double or triple bonds and may be substituted by from 

30 1 to 3 substituents Ro which is hydroxy, amino, C^-Cj alkoxy, dimethyiamino, 
diethylamino, methylamino. ethylamino, NH{C=0)CH3, fluoro, chloro, bromo, orC,-C3 
thioalkyl. 
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3. A compound according to daim 1 or 2 wherein is 2,4,6- 
trichlorophenyl, 2,4,6-trimetliylphenyi, 2,6<lichloro-4-trifluorom 
2,6-dimethylpiienyl. 

4. A compound according to any one of claims 1 to 3 wlierein R, is 
5 amino, methylamino or dimethylamino. 

5. A compound according to any one of claims 1 to 4 wherein R, is 
methylthio or ethyl. 

6. A compound according to any one of claims 1 to 5 where A is C=0. 

7. A compound according to any one of claims 1 , 2, 3 or 5 wherein A and 
10 R, together form a pyrimidine ring, sudi that the bicydic structure fomied is 

pyFazoio[3,4-d]pyrimidine, and R5 is substituted at the 6 position. 

8. A compound according to daim 1 wherein said compound is 
[5-amtno-1 -(2,6-dicHoro-4-trifluoromethylphenyl)-3HT)ettiylsulfen H-pyrazol-4- 

yl]-(2,5-dimethylphenyl)methanone, 
1 5 [5-amino-1 -(2,6-dichloro-4-trrfluorometiiylphenyl)-3-mettiylsuHanyl-1 H-pyrazol-4- 

yl]-(2,5-bis-trifluorometh^phenyl)methanone, 

[5-amino-1 -(2,6-dichloro-4-trifluoromethy!phenyl)-3-meHiylsullianyl-1 H-pyFazd-4- 
ylJ-(5-isopropyl-2-methylphenyl)methanone, 

[5-amino-3-methyisuifanyl-1 -{2,4,6-trichlorophenyl)-1 H-pyrazoM-yi]-(5-isopropyl- 
20 2-methylphenyl)methanone, or 

[5-amino-1-(44>romo-2,&<limetiiytphenyl)-3-methylsui^ H-pyrazol-4-yl]*(2,5- 
dibromophenyl)meUianone. 

9. A composition for the treatment of (a) illnesses induced or fadlitated 
by corticotropin releasing factor or (b) stress-induced illnesses induding stress- 

25 induced depression and headache, abdominal bowel syndrome, inflammatory 
disorders, immune suppression, HIV infections, Alzheimer^ disease, gastrointestinal 
diseases, anorexia nervosa, hemorrhagic stress, drug and alcohol withdrawal 
symptoms, drug addiction, and fertility problems, particulariy depression, which 
comprises a compound of the formula 

30 
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5 




wherein 

10 A is C=0 or SO2, or A and together with the carbons to which they are 

attached form pyrimidinyl or 5-pyridyl which may be substituted by which is 
hydrogen, C^-Cq aii<yl,fluoro, chloro, bromo, hydroxy, amino. 0(C,-Cg all<yl), NH(C,-C6 
alkyi), N(C,-Ce alkyl)(C,-Ce alkyi), SH, S(0)„(C,-C6 alkyl) wherein n = 0, 1 or 2, 
wherein said C^-Ce alkyi may contain from one to two double or triple bonds and may 

15 be substituted by from 1 to 3 substituents which is hydroxy, amino, C^-C3 alkoxy, 
dimethylamino, diethylamino. methylamino, ethylamino, NH(C=0)CH3, fluoro, chloro, 
bromo or C^-C, thioalkyi. 

R, is hydrogen, C,-Co alkyl, amino, 0(C,-C6 alkyl), NH(C,-Ce alkyl), N(C,-Ce 
alkyl)(C,-Ce ^M)t viriierein said C,-Ce alkyi may contain from one to two double or 

20 triple bonds and may be substituted by from 1 to 3 substituents R^ as defined above; 

R^ is hydrogen, C,-Ce alkyl. hydroxy, amino, 0(C,-Ce alkyl), NH(C,-Ce alkyl), 
N(C^-Co alkyl)(C,-Ce alkyi), SH, S(0)„(C^-Ce alkyl) wherein n = 0, 1, or 2. cyano, 
hydroxy, carboxy, or amido, wherein said alkyls may be substituted by one to three 
of hydroxy, amino, carboxy, amido, NH{C=0)(C,-Ce alkyl), NCCi-Cg alkyl)(Ci-Ce alkyl), 

25 (C=0)0(C,"Ce alkyl). C^-C^ alkoxy, C^-Cg thioalkyi, fluoro, bromo, chloro, iodo, cyano 
or nrtro; 

R3 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl. quinoiyi, pyrazinolyl, 
pyrimidyl, imidazolyl. furanyl, benzofuranyl, benzothiazolyl. isothiazolyl, 
benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, 
30 pyrazoiyi, pyrrolyl, indolyl, azaindolyl, benzoxazolyl, oxazolyl, pyniidinyl, thiazolidinyl, 
morpholinyl, pyridinyl, tetrazolyl, or 3 to 8-membered cycloalkyi or 9 to 12 membered 
bicydoalkyl, optionally containing one to three of O, S or N-Z wherein Z is hydrogen. 
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C^-C4 alkyi tC^-C^ alkanoyl. phenyl or phenylmethyl, wherein each one of the above 
groups may be substituted independently by from one to three of fluoro, chioro, 
bromo, trifluoromethyl, C,-Cq alkyI or C,-Cq alkoxy, or one of cyano, nitro, amino, 
NH(C,-Ce alkyI), H{C^-C^ alkyl)(C,-C2 alkyI), C00(C,-C4 alkyI), C0{C,-C4 alkyI), 
5 S02NH(C,-C4 alkyI), S02N(C,-C4 alkyl)(C,-C2 alkyI). SO^NH^, NHS02(C,.C4 alkyI), 
SCC^-Cg alkyt), SOjCC^-Ce alkyI), wherein said C^-C^ alkyI and C,-Ce alkyI may be 
substituted by one or two of fluoro, chloro, hydroxy, amino, methyiamino, 
dimethyfamino or acetyl; and 

R4 is phenyl, naphthyl, thienyl, benzothienyi, pyridyl, quinolyl, pyrazinoiyi, 

10 pyrimidyi, imidazoiyi, furanyl, benzofuranyl, benzothiazoiyi, isothiazoiyi, 
benzoisothiazolyl, thiazoiyi, isoxazolyl, benzisoxazolyl, benzimidazoiyi, triazoiyi, 
pyrazolyl, pyrrolyl, indoiyi, azaindolyt, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, 
morpholinyl, pyridinyl, tetrazoiyi, or 3 to 8-membered cydoalkyi or 9 to 12-membered 
bicycloalkyi, optionally containing one to three of O, S or N-Z wherein Z is hydrogen, 

15 C,-C4 alkyI, C,-C4 alkanoyl, phenyl or phenyimethyl, wherein each of the above 
groups may be substituted independentiy by from one to three of fluoro, chloro, 
bromo, trifluoromethyl, C^-C^ alkyI or C^-Cg alkoxy, or one of cyano, nitro, amino, 
NH(C,-C8 alkyI), N(C,-C4 alkyOCCrC^ alkyI). COO(C,-C4 alkyI), CO(C,.C4 alkyI). 
S02NH(C,-C4 alkyl), S02N(C,-C4 alkyOCC^-C^ alkyI). SOjNHj. NH2S02(C,-C4 alkyI), 

20 S(C,-Cq alkyl), S02(C,-Cs alkyl), wherein said C,-C4 alkyi and C^-Cg alkyi may be 
substituted by one or two of fluoro, chloro, hydroxy, amino, methylamino, 
dimethylamino or acetyl; provided that R4 is not unsubstituted phenyl. 

10. A method for the treatment of (a) illnesses induced by corticotropin 
releasing factor or (b) stress-induced illnesses including stress-induced depression 

25 and headache, abdominal bowel syndrome, inflammatory disorders, immune 
suppression, HIV infections, Alzheimer's disease, gastrointestinal diseases, anorexia 
nervosa, hemorrhagic stress, drug and alcohol withdrawal symptoms, drug addiction, 
and fertility problems, particularly depression, which comprises administering to a 
subject in need of such treatment a compound of formula I as defined in claim 9. 
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